Over the past decade micro and nanofluidics have emerged as a vital tool in the ongoing drive towards the development of nano-scale analysis and manufacturing systems. Understanding of the flow and heat transfer transport phenomena involved at these scales is essential in order to speed up the industrial design process for nanotechnology, which is in a nascent phase. The key challenge of the numerical modelling of micro/nano flows is associated with the inherently multi-scale nature of the phenomena and the absence of a computational unified approach that can circumvent the associated accuracy and efficiency problems.
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In order to address this challenge, multi-scale methods have been developed aiming to couple the microscopic and macroscopic scales occurring in the micro/nanosystems. Hybrid multi-scale methods, in particular, based on the coupling of molecular dynamics and (continuum) computational fluid dynamics bridge the gap between the macroscopic and microscopic length scales and provide a unifying description of liquid flows from nanoscale to larger scales [1] . Here, the development of these methods for heat transfer problems is presented. The presentation will discuss a number of techniques, including velocity distribution functions and rescaling techniques, as well as geometrical [2, 3] and embedding coupling [4] approaches. Examples from the application of the above methods to channel flows with and without wall roughness, will also be presented.
